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\~Tc. ,(1){)](, ~),, t,]lC ICSU]i,S  of aII A SCA olwrvatlio]l  of tllc 1 ‘S1{ 1 1 1 2 5 9 - 6 3  syst(’111,

ct)llt:~i]li]lg  a 47 ]IIS l)ulsar ill all cccclltric 3.4 yr orl)it  wit]] a lk star, carliml out olI

11’clmIary 28, 1994. WIICII  llIC lJIIIS;II IIIOSt closely m)l)IonclIcs  its col]l])a]lio]l, its ])I1lsN1

ra(lio c]]lissio]l  is ccJi]wcd;  tile olmrvdtio]ls  rqmrtul  IIm: wcw ol)tai]lul after tllr radio

ccli]w CII(lN1. ‘J’llc  sollrcc  is clearly ddcctcd,  :111(1 11?1s all X-1ay lul]lillositly  (1 10 li(’V)

1,~ = (1 .03:1 0.09) x 1 ():34 (d/2k])(”)2 Crg s- ‘ . ‘J’IIc X- rny S] XYWIIII1  is 11(:11-1(’l)l(:s(~lltt’(1

1 ry n si] Iglc ]mvcr law IIlodul  of l)lloto]l ill(lm, o = 1.61 :1 0.06, aIId sIIIall  ])llotot~le(.t]i(”

almq)tio]], IVll = (5.6+ 0.6) x 1021 CII~- 2. NT() si~,llific:lllt  X-1ay  ]Jlllsalio]ls  w(Ire (l(~t(’(”le(l,

alI(l aII ulqwr  li]l~it  for tllc ]N1lsN1 co]ll]w]lc]lt,  is csti]llatv(l  10 lx’ 1 5% of tlIc total  X-ray

flllx, ass[l]llillp; sillusoi(lal  ]nodulatiml. ‘1’IIc (:llt~la(t(’]isti(s  of tllc X-I;\y c]]lissio]l  (letcctul

OII  l“rl)mary 2 8 ,  1994 arc silllila]. to tllos(~  dctwt(’(1 I )y A SCM IIWII ])miaslrml WIIOI tllc

])lllsccl  ra(lio ol]issio]l  f]o]]l  1’S1{ 111259- 63 wtls rcli]m(l. 0111” l’(’slllts  Stl”olq?;ly  filvol”  a 11o11-

t lImIlal  IIIO(lC1  of X-Iay (:]]) issioll  (lriv(>l] l)y  sy]lcllrotro]l  ra(liatio])  fro]]) rclat  ivistic  slIockul

]mrtic]cs i]) tllc ]) IIlsar wil](l i]lt(:lactillp,  with tlI(’ olltfl(w f]olIl tllc I](I still  co]ll]mllio]l.

Kc-j words: ])lllsa]’s: i]ldivi(lud: 1’S1{ II]2W 6 3 Sta]’s: 11( ’lltl’oll stars:  i]l(livi{ll]al:

SS2883 l)i]]:lrics:  ccli]x+il]g stars:  c]llissiol] li]lc,  lk x-rays: St al’s



1. l])troduction

‘1’l]r  1’S1{ 111259- 63 lmlsar is i]] a llip;lll-y  cccr]]tric 3.4 yr I)il]a]y orl)it (JO1lIIS(O]I ct al.

1 992a, 1)). ‘J’l]c l)ulsar)s  ~lstlo]ll(:i]i(:,  sl)ill, a]ld o]l)it?il  l)arm]I(:lcrs :Irc dctcr]l]i]ld I)y ]’a(lio

ti]]li]lg ol)s(~]l~~~tio]ls”  (h’ltlll(:ll(’st(~]  d al. 1995,  llmwf’tcr  MWI). ol)tica]  (Jl)sf’]\’t~ti<)]ls  ide]l-

t i(iml a 1 (It]) ]IIag I12VC stnr, SS2883, nf a ])ositio]] roillcidc]lt with tllc l)lllsar’s l)ositioll.

l’mJ~ its slm:trnl  tylx:  a ]]lass a])d a radius of SS2883 is wtiltlahl  to lNI N 10 M(.) all(l  ~

6-10 Ii,,,, reslwctivcly (Jol]llsto]]  d a]. 1994,  IIcrcaf’kr J W ). ‘1’l)c dista]]cc  to t lle systull

is so]]] wll:lt Il]lcotaill  (J94) a]l(l  wc ass~l]i)c IIrrc a (“()]]il)l()]]lis(:(l  dist;illcc  of 2 I{I)c.

1 ‘IIls:\rs 10SC (:l(:ctllo]llfl~]lc’t  ic m]c]gy l)y tl]v clllissiol) of ~’1(’ct]()]l]t~gll(’ti(  wnvcs and a

IMlll] will(l  of ]dtltivistlic lxlrticl(s. ‘1’llr il]tcractio]l  lxtwml tl]e ]rlativistic  lm]tirlc  will(l

:1]1(1 sllr]wu]](li]lp;  11(  ’l)lllill’  (’1l~’ilol llll(’llts  is of ]mrt i(nllar illi  (’1(’s1  to stll(ly 1))0(1(% of IIip;ll

(JII(Tp;y c])lissio]l ]]lc(liatml I)y ](’lativist ic slIocks. ‘J’y])ically,  tllc I)Ills:\I/]i(l~lll;\ i]lt(r:~ctio]l

i s  s(l](liml i]] ldmiollic  slllwrllova  IxJIIIIlalIls  (c.:;., Kc]i]]el, (;o]o]litli 1984; IIosl!i]lo et a l .

] 992). ] ]ol~,()\J(),., il] 1)]’i]lcil)lr l)i]lary syslc]]w co]]tai]]illg  rtll)idly rotatil]$;  l)ulsars a]l(l  col]l-

lm]lio]l  stars wit]] siz(’al)](’ gaseous outflows CaII IN US(Y1  for tll(~ study of slIock i]lt cractiol]s.

1 k stars l)MXIUW gw-wous outflows ]]lost]y (“oll(.c]lt]atc(l i]l t l]cir (quat(wi:ll  ]JmI(w. ‘J’II(J

1’S1{ 11125{)- 63 systclll  colltaillil)g  a ra])i(lly sl)il]lkill~  l)lllsn] a]l(l  a IIv sl~tr co]tllmllio]l i s

tll(wf’orc i(lral to study  tllc l)llls:l]/olltflol\’”  i]]t eract,io]l (l<oclla]lc~l{  1 993; ‘J’ava]lil  AmIs S?

l<as])i 1 994; ‘1’avnlli 19W).

Sillcc its (Iiscovery, tllc l)S1{ 1 1 1 2 5 9 -  63 systcl]] l]ns I)(uI olMIrvd  scv(Iral til]lcs at,

X-ray (]l(rg;i(w. G]NG/1  (Nlaki]lo,  Aoki, l)]i~at c (!()]]llllll]li(:~ti()]l)  a]l(l  ltoSA 7’ (Cmtli]lsky,

1{01)(111s, ,lol]llstm~  1 gg’l; Grrillcr,  ‘J’:\\ralli, lh’l]o]li  1 WIG) OIHVNI  tilt’  1’S1{ 111259- 63 sys-

t(~]i]  ]I(Ia] :I]mst]()]l  i]] 1991-1992. A ]l]lllti-\t’;l\  ’( ’l(l]]p,tll  caltll):~igll  \~ils (ngm)izc(l  to OIH+(JIV(I

tll(~ ,1 tu]uary  1994 ]K’riast r(n) ]NIssqy~, all(l  tll(’ 1’s1{ 111 ‘2!59 63 Syst (’111 Wils Ol)s(v’v (’(1 till” (’(’

tilll(w lry A,SCA (Iiasl)i d a l . 1995; ll[w;\ft(r K’11NW5) a]l(l  I)y t II( CoT)I,@t/  {J(L?/~T)I(~-1{(/:{j

ol)sf:~{)~fl{)~j)  CL’1{0  (rl’:lw]li  ct a]. 1 995; (;m~’{ ct al. I 995). ‘J’llr lw]iasi 1011  c:l]ll]mip;]l

:IIs() il)clll(l(’(1  ]il(lio ol)s(l]~~:ltlic)]ls  (.lolll]st 011 (’t a]. 1 995; IVallcll(%l  cr et :11. 1 995).

A scll(]]l;~tic  (lra~vi]]g  of tl]c lnllsar’s  orl~it  is sI]ow]) i]l l’ip;ll]c 1, i]l Ivllic]l  IIIC I)HISW’S

l)(witio]ls i]] tllc oll)it at, tll(’ till)( of t II ( I X-ray ol)s(’l\’:itiolls”  ?Ll(’ sll(nvII. G’)NGA f’ailc(l  to

(101 (xt X-ray (~l)lissioll  fr(nll  tll(’ syst (VII aII(l g:~v(~  /111 l~])]m lill]it  of 2 x I (P (J]P; s“ J (L’ld<i]io,

Aoki, ])]i~i]t(’  (w]]llllu]lictlt  io]l). 1{().SA l’(l(~t (~ct (’(l X-raJ’ (Illlissioll  froIIl  t 11(~ l)S1{ 111 25! 63
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2. Obsmwation

WC (JIHmT(I(l  1’S11  111259- 63 will] tlic /lSCA sat(:llilc  (rl’a])aka,  IIlou(’, 11011 1 9 9 4 ;  S(’r-

]m]litsos  et al, 1995) 011 1 9 9 4  l“elmlary 28 as :111 ASC~A ‘1’()() olxwrwltiol]  (Ilm:aftcr

01 )s’1 ) . 1’S1{  1]]259-  63 was tit trllc a]]o]l)aly 127°  al)(l  ratlio ])ldstltiolls  Iwca]llc visil)lv

:lt solar  S-yst(’111  I)m”yc(:llt(’]”, t o  li((~l)(c)llsist(~ll(y  l)(tw(w’11  r(wllltsflol)) <Jol’-slll)])li((l tools”

;111(1  0111”s.

3 0  ltcsult!s

l )S1{ 111259- 63 Ww (-lc:llly  (1(’t(’ct(’(1 wil]l l)otll S1S 1111(1  (;1S, :111(1  tllc X-lay  illlagm  ill’(’

(x)llsist(’llt  ]vit]l a ]x)illt sollrc(:. ‘J’11( ]msitioll of tll(’ X-IaJT sO1lI((”  is coill(i(l(llt  \vitll tllc

])(witioll  o f  1’S1{ 1)1259- 63iowitllill  1 arc II)illllt(, tllc accuracy oftll(~ :~ttitll(l(l(l(tclllli-

IIatioll of A S C A  sat(~llitc. I’01 tll(’ allnlysis  (lv+cril)(~(l  lwlmv, w(~ sulwtml ])llotol~s witllill

,1 :~1(” IIlilllltrs  froll) tllc ]mitio]l of tllr  X-ri~y S(NIWV. ‘1’11(’ Slso all(l Slsl data Iv(’l’(’ a(’-

cllllllllat(~(l  il]to a sillglc  (J]]crp;y  s]wctrul)l. ‘1’llc (;1s2 :111(1  (;1s3 (l?lta  \\r(’l”(’ :11s0  Sllll)lll(’(1

]]]~lxill]u]ll  scllsitivity.

}\s rc]x)rt(~(l ill lirJ’N95, aII Illli(l(’lltiiic(l  X-rtly sollmI M’as l’isil)l( :I])l)loxilll;lt(’ly  10”

solltl) w(’st of tllr ])lIlsaY ill {;1S il]lag(w. IYc (10 not (Iisou+s this tllc s(l(’ll(li])itolls sollrc(I
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Sillllllt!?lll (’ollsly. III tlI(’ ])r(:vi(ms alla]ysis  l)y 1{ ’I’NW3, thr lmclip;rmlld

illclll(lc il)c (Jalactjic  ridge cl)~issiol), ;111(1  Only  1’11(’ Sls (Iata \$’(!l’(’ 11s(:(1

‘1aII[l ysis. ‘1’l)c Iwstl iii lHIIalIIctcIs  l)y  tll(: r(-a]lal-ysis arc listc(l ill ‘1’al)lc  3.

S])wtlra did lIot

for tll(’ S])(x’tl’al

‘1’1)(: ])al”allK:t(!l’s

arc collsistfcut wit]] tllosc frolll 1{ ’J’NT95 witllil]  tllcir sti~tistic;  ll Illlc(:lt:iilltics.

Collfidcllcc  colltollrs for a sillp;lc  I)ow(Ir l~iw ll)ode] arc ])lotlt d for tllc four {)l)s(ll’titic)lls

ill l“ip,urc 3. ‘J’l]e s]wdral I)i~l:~]]](:t(~]s  of OIHV1 arc statistically idcl]tical  lvitll tl)(w of 01H3

Wllml 1!11(’ 11’11(’  allml]aly  Ivas 9 0 ° . ‘1’11(’  (’(llli\7ill(’llt (“01111)111  (l(>llsitics  W(’r(’  HHIS( a]lt nt a 1(’1’cl

of N]l ~ 6 x I(P (’111” 2  tllrol]gllollt III(I fol]r olwr~wtio]ls. ‘J’11(’l’cfol”(’, W(’ Collclll(l(”  tll(’

COII]]I)II  (I(:]lsity  is (111(: to i]ltcrstlt’ll:lr nlx-mq)tio]l  t(wmls lJSli 111 2W--63.

W( first il])])li(xl  a 1 )a]y(:(]ltlic  colr((.tioll”  1 () 111(’ ])lI(J1O]l  ar]il’a] tilll(s  ill 01’(1(I  to corr(x.t  fol

(11( 1)()])])1(’r  (Jflix:l l)y orbital  Illotio]l”  of tll( satell ite alI(l tlIc ]])otio]l” of (lI(J (altll alollll(l

t!ll(’ Solal”  S)’st(’111 l)nl’-yc(’llt(’l’. Aft C] tll( col}vmsim~, ~v( con(ct(,(l  tll( a r r i v a l  tilllcs  for

1 II(I 1 )o]q)l(”r  shift (HIIS(I(I  l)y tl](~ IIloti(ni of 1’S1{ 111259--63 ill tllr  l)illary syst(]]l. ‘J’IIc

r(wllta]]t  t il]](’  s(’rivs (l~~ta was “(qxx.11-fol(lr(l” wit]l tri~ll  ]w]iods II(YII. tllc mqmtc(l ]mio(l

of 1’S1{ 111 2G9- 63, 47.762321 ]]]s, as (lctolllil]r(l  l)y tllc radio (!])llcll~uis  (h195). l~or cac]]

of tll(’ fol(lul  lig;llt  CIl]VtIS) w(> collll)llt(xl
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r(w~(nv).  ltv(’]1 tlllollgll  ]]lost of tll(: (}lllissioll  ill tli(’ 1’S1{ ]]] 259--63 SyStClll  ;l])])(’tll?i  to b(:

(Iol)lillat(xl l)y a larpy lt(:bular”  (:olltlil~lllio  n”, ])lIIw Il)tlp;ll(:tos])ll(’)ic  (vllissi(n] IIlay ah Ix:

lw(w:]lt.  W(I f(ml](l that t,llc u1)lJc’I  lilllit  for a lnlh(l  X-ray (wll]lmI(IILt  ill 1’S1{ 1112G9- [;3
. .i s  ~] ~ ‘j, of I ]](: t,ot,;l]  flllx, (’oll”(’s])oli(lillg;”  to :1 l)lIIS(’(1 X-1’:1~ llllllllloslt~  JJX,I)IIISC ~1.3x

1 ():]:] ((//2 lq)(:)a (V”g s“ ] , wli(:r(I (1 i s  llie ])IIIs:II (Iistallc(:, If i 1]( l)(i]li  i]) l’ip,~lr(  6 is a

lllt~llif(~st:ltioll  of ])lIIsv(l X-ray (~lllissioll, lli( ])uIs(Y1 llllllillositly Jvoul(l  lN ll(~ar (Ii(: :Illmv(I(l

lIIJ])(JI lil)lil. hl:l[~ll(:los])ll(~li(.  X-I/~y (~lllissioll  i s  01NJ13’(’(1  to l)C \’(’Iy st:ll~l(’  ((’.?;., S(kiltloto

(~1 :11. 1 995). ‘J’11(: ]Nlls(d lulllillosily,  as m]lslr:lill(’(1 lry lIJ(J ASCA 01)s2 (1{ ’J’N95), sll(ml(]

1)(’ 1(’ss t]lall 4.4 x 1 ():~~ ((1/2 lq)(’y (’r!;  s- 1 . II] a(l(litiol~,  l{~~SA7’sllmv(xl  (1](’ lulllillosity  o f

111(’ Syslf(:]ll i)] 1 1 () I{(’V 1)/111(1  WM 1(WS tll~lll  a f(’1~’ 10:3:1  ((//2 li])(”)2 (’1’/; S“  1 11(’al’  a])ast  1’01)  al)(l

lv<ls  1111] )111s(’(1 . If  tll(: ])ulsd llliig;It(:losI)ll(’li(”  (Oolltlil)lltioll”  mist(d  wil 1] ])1]1s(:(1 IIllllillosity

Il(~aI tllc ul)lwr  lil~lit  for 01X-A, tll(: l{OSA  7’ olw~rvati(nls  II(~m alms(IoII ]w-wap;c  WOU1(I  IIav(j

(l(’lf(’ctlc(l  IK!al”l-y  1 (W) ])111s(’(1 x-rays. III c(nlclllsioll  it i s  lllllili(’1~  tllai tll(’ lj(~:lk ill l’ip,urc

6 is (Illr to lll}igll(~tos])ll(:li(.  (~lllissioll.

Sllo(:l{-])()\\(:](:(l  (ll~issi(nl  ])r(:(licts ]Kmwr-l:lw  X-ray SINX( r~~ (’J’AW). All t 11( I A ,$’L’A

oljs(!l’}’:ltiol)s”  l]aw  r(Iv(wl(I(l  tjllat  tjll(’  01 wn’(1(1 s])(x. tla nw ~i’(’11-le])l(>s(:lltc(l  1)-j a sillll)l(’

])ow(~)-lt~w 11]()(1(1  wit]l a c()]lsf a]lf i]]t(’rs((~ll:ll  al~sor]){  ion. 111 1 1)(’  (’0111  (’xl  o f  111(’  sll(K’lf  -

]mwmxl  1110(1(11,  tll(~ (:lllitt(xl SIW(NI]I) is str(nlgly illflll(vl(wl  ly syll(”llrotml all(l illv(’rs(’

(;OIII])(  ()]] (wolillg of 111(’ 1) OS(-S110(”1{”  ]mrticlc  (’11(’rp,y  (Iislrilnltioll  fllllct  i(nl 11(’nl  ]miastrml.

A s  tllc ])ulsar II1OV(S awwy frolll (11(1 ])(’riast  rolt r(p;ioll, 111(’  Sllo(”li l’il(lills i s  (’X]) (Y”t(!(l t o

il)(’I’(’ilS(’, al)(l 1)0111 tll(! s_yll Clll”otl”oll”  illl(l illv(w~ [~olll])toll”  (IC) (wolill~ ll:lV(’  1( ’SS illflu(’ll(x’.

1  I:IS(Y1 ( ) ] ]  tl)is  s(”1](:]]](:,  il]( fil(t tlliit 01)S1 SII()\VS tl)( IIii](l(st sl)((.t]ll]li of tll( folll ASC’A

01 w(m’atiolls is l’(’ry Sigllifi(’illl(. Sill(,(’ {I](I X-rajf sjw(tra]  s]()]x of tll(’ 1’S1{ I]12W- 6 3

syst(Iltl :lt ])(Jl”iilStloll  (01)s2) w?is (11 .96+ ().()4, (Iifl’(r(vl(”c  ill ])llotol)” ill(l(~x  Ao = ().354 ().()7.

‘1’11(’ X-ray ])llotol] ill(l(x (i i s  a  (Iiwt r(fl((”tio]l of (Jll(rgy ill(l(x I) of (~l((tloll/l)ositloll

])lilSl)lH (’ll)ittillg  111(’  X-1’?l~’S,  01”  j) : 2( I -  1, tlllw lII(J  (Iifliwllcc  L\(I c(mxIsjmII(ls  to Aj) z

( ) . 7 ’ ( )  4 ().1’1. Sill(() 1)0111 SJ’ll(”lIl”(Jt  loll illl(l  I C  (xmlilig  Cll:lllf];(’ t  II ( I  (III(IIp;y ill(l(x l)y 1 ,(i

Tvll(’11  111(’ (w(dillp; is flllly (’fl’(wtiv(’  fo]” tll(’ ])liiSlll~l, 0111”  A]) (“10s(”  to 1 .() ill(li(’ilt(’s  tlltlt  tll(’

])liWllla is sllflici(litly (“()( )1( ’(1 l)J’ 111(’  (wolillgs ilt ])(’1’iilStl’011 illl(l r(lativ(’ljr fl’(’(’  fl’olll  S1l’ollp;

l’:l(liilt  ivr  c(mlillg  at 01)S1. ‘J’ll(J (I(t(’(tioll  of a l]HM1  l)(nv(l-la~v  sl)(xtnlltl  ~vitll  (~ = 1.6 ill

iill (’lll>il.ol)lll(~l]t  tlltlt  tll(’  l’il(liilti Y(J coolill~; is 1 ( % S  illl]mrtallt  (’illl tll(’1’(’fol’(” (wllstri~ill  tll(:

(~11(’r~y ill(l(w of” tll(’  l)(H-Sllo(”li  ]ml.( irlr  (list rilJlltiolt  f’[Ili(l  ion t () lx’ 1(’ss 11};111  2.2.

()
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‘J)l]iS r(wawll WM ]mrtia]ly sl]]>]mrt(’(1  I)y NASA tl]wllp;ll tlI( p,r~~llt NA(~ 5-2730. hill

:~(.l{]lol~Tl(I(lg(Is su])]mri l{(war(’]1  1“(’ll(nvsllil)s  of tll(’ ,Ja])al) S(wi(’ty  for tll(’  1 ‘r(nllotliml  o f

S(:i(’llw  for Yolll]g S(:i(ultistls. ]’art  of this r(wmr(:]l  w:ls (arri(d m t al t 11(I .J(:t 1 ‘m])lll-

si(}ll  1 ,almratlory,  Cnlif(mlia  IIlstitut(! of ‘J ‘wl]l}olop,y, U]I(IU (wl]tra(.1  wit]! tll(:  National

A(wllautii(s  ti]l(l S]M(OC A(ll)lillistl:~tioll. V M K  :I(”l; llolvl(’(lg(’s  Su])]ml’t  fl’olll  :;ralll  1111111-

1)(’1’  111’-1061.01 -94A fr(nll (]1(: S]MC(I ‘1’el(wolw  S(”i(’11(.(: IIlstitllt(, lvlli(:]l  is ()])(’l:lt (xl l)y

tllr Ass(wi:~tiolI  of lJl~ivrrsiti(~s  for l{(w(wrcli ill Astrollollly,  1 ]1(.., u] I(l(:] INASA co]]t]nct

NAS5-2G555.
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‘J’avmli,  M., Grow, J.l; ., l’uw(Ill, W., II(mlls(ll,  W., Kllilmr, 1,., l<aar(’t, 1’., }“01’(1,  1’; .,
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‘i’:\lJIII 1: Su]ll]llary  of ASCA ‘1’()() olwm’atio]l  of 1’S1/ 111 2X- 63

‘-ol)s(’l’\’:ltiol)”  ])criod ] w~ 1“(!1).  281 2:()() 18:30  ([J’]’)
4941 ] .~() 49111.77  (h4.11))

Net (X] )OS111’(” (k(”) 7,83 (s1s) / 8.97 ((:1s)
Colll]li]lg  rate ‘{ (CtS S“ ]) ().288,1 ().()()5 (S1S) / 0.230:1 0.()()4 (GIS)
‘J’rue Ano]]]aly 127°
Slcllar sqmat  iol) b 3.9 x 10’3 (“11) (=- 550 l/,.))
ft) 1 ];~cl<glollll( l-slll)tl:l(”t(:(l  mlll]til)g ratm I](){ mrrwtul for aSIW”lJ.

ltacll  awllqy(l 01’(’1”  Slso all(l Slsl , al)(l GIS2  and G1S3.
L) ltstil]latc(]  for all assu])lul II(: star IIlws of MC = 1 OMC.,.

1 ‘W(T IHw ‘J’11(’l’]l)al  1)1’(’lllssl’l’:llllllllp;

S(IIISOI  -  lillotloll  ill(lcx  NII ( 1 02 1  CII1’ 2 ,  ,]~ -  /!’!/’ {I{(’V) N]l (lo~’(”111-  2 ,  ~;

Sls 1.634 ().()9 05.54 0.6 1.15 ]]-15
-2 1.6:1 0.5 1.25

(:1s I.(M 4 0.10 6.7:1 1.3 0.71 ~,1.15
:{ J.() i 0.9 0.87. . .(/) l~J1’l”(n”s ;11’(! :1 11 90(fi) Collii(lc’llu”  lilllits.

olwrvatiol)  l’llotol]  ill(l(x 117} I 1 1() 1{(’V flllx “ \;
(M?]])) (lo~l Clll-  ~) - Sls ({1s

–01)s1 49219 1.78 + ().()5 “6.() 4 ().4 3.434 ().19 2.96:1 0.1(; 0.97
01 )s2 49362 1.964 0.01 :).8 :1 0.3 1 ,b’1 :1 ().()8 1.’12:1 ().()7 0.96
01)s3 49378 ] .69,1 (),().] L.8 :1 ().’1 3.084 ().18 2.764 ().16 ] .22
01 )s’1 ’19111 1.61:1 ().()6 5.6:1 0.6 2.154. ().18 1.884 ().16 ().98
{() A II mrors  aI(I 90 % co]]fi(lmlu’ li]tl its.
h) III Il]li(s of lo” ‘] mg; c]]]” 2 s- 1.



‘Jhl)lc  4: LJ])]x:r lil)lits  “ to tll(’ ])111s(’(1 Colll])oll(’llt’”  frolll  1’s1{ 111259’ 63.

.
().5 1() l;CV

]  )tlt,;lspt,  -  ]~ra(:tioll[’  ‘Itlllxc  -

01)s1 8.71 o.033f3
01 )s2 7.58 0.0155
01 )s3 8.38 ().()3()2

01 )s4 15.1 0.0378
-  ~{) <;i~lclllate[l  wit]] 99(Z, mllficl(’1

b) 11) Illlitsof ]wrmlt.
-1

c) III Illlits of ]dlot(nls  s .

().5 2kcV
]1’l:ict,io]l’”  l{’llIX’”  -

15.1 0.020’1
13.4 0.011 ‘1
18.4 ().()243
22.2 0.0187

1( ’V.

2  10
Fract i;n)b

11.8

10.7
11.3
15.3

1;(’V
l“lllXC
0.0280”
0.0125
0.02?53
0.0249

1 ‘1



1~’igllrc Captions

IJig.  1. Scllonalic  drawill~ of’ lllc orl)it of 1’S1{ 1112W 63. f\lSO SIIOWII  ill’(’  ill(’  ]Jositiolls”

of l)S1{ 1 1 1 2 5 9 - - 6 3  WII(NI OIKIIW(I  ill X-I:[y  lMII(l.

Fig. 3. CoIIfidCIlu  UJI11OUI I)lotls of sIxKtIal lmra]]ldms  for a sillglt lmw[Ir  lHW II)o(lel at

M<]]) 49349(01x+1  ), 49362(01x+2))  49378 ([)1)s3), a]](l ‘1911 1 (ObS’1).

Fig. 7. l’lux llislory of 1’S1{ 111259- 63 at M.]]) 49319  (olml ), 193 G2(oIM2), 49378 (ol)s3),

:~11(1 4911 1 (OIM). l]t [li(~ figlll(~  IWII1l  S fIOl II ])rcvious X-ray IIlissi(nls (Mal(illo, A(kil

])riwi[(’  (’ollill)lllli(:ltiol];” ~;olllillsli~,  l{ol)(’]ts, JOIIIISIO  II 1  991;  ~{r(ili(’r,  ‘J’avalli,  lk’l-

lolli 1 9 9 L )  :11(’  alS()  ])1011(  ’(1 ilflol” (“ollY(’1’t(’(1  to 1 1() Ii(’\T flllX,  assulllill~;  111(’  I)(’St fit

]):lr:tllwt(wi  ill tl)e litt’lalllws.
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